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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively utilize a 
communication band in a passive optical network system. 
SOLUTION: The passive light network system has an optical 
line terminal 1 for transmitting a plurality of kinds of 
distribution data with an optical signal, a plurality of optical 
network terminals 2a to 2c for receiving the distribution 
data with the optical signal, and a light branching device 3 
for distributing the distribution data with the optical signal 
to the optical network terminals 2a to 2c in the state of the 
optical signal. Each of the plurality of the optical network 
terminals transmits the reception request of the distribution 
data desired to receive among the plurality of the kinds of 
distribution data transmitted by the optical line terminal 1 to 
the optical line terminal 1 by designating the kind of the 
distribution data desired to receive. The optical line terminal 
1 transmits the kind of the distribution data designated by a 
reception request transmitted from the plurality of optical 
network terminal among the plurality of kinds of distribution 
data to the plurality of optical network terminals 2a to 2c. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The optical Rhine terminal which transmits two or more kinds of distribution data with a 
lightwave signal, and two or more optical network terminals which receive distribution data with a 
lightwave signal, In a passive light network system equipped with the optical diverging device which 
distributes the distribution data based on a lightwave signal transmitted from said optical Rhine terminal 
to said two or more optical network terminals in the state of a lightwave signal Each of two or more of 
said optical network terminals The control information transmitting section which specifies the class of 
distribution data which ask for this reception said request to receipt of the distribution data which ask for 
two or more reception among the distribution data of a class, and transmits to said optical Rhine 
terminal, It has the data selection section which chooses the distribution data which ask for said 
reception from 1 transmitted from said optical Rhine terminal, or the distribution data of two or more 
classes, and receives. Said optical Rhine terminal The distribution data transmitting section which 
transmits said distribution data set up so that more than one might transmit among the distribution data 
of a class to an optical network terminal, The passive light network system characterized by having the 
setting section which sets up said distribution data transmitting section so that the distribution data of the 
class which received said request to receipt and was specified by said request to receipt may be 
transmitted. 

[Claim 2] In claim 1 said control information transmitting section of said optical network terminal The 
class of distribution data which ask for termination of this reception of the reception termination demand 
which asks for termination of the reception of distribution data which has received is specified, and it 
transmits to said optical Rhine terminal. Said setting section of said optical Rhine terminal Any optical 
network terminals other than the optical network terminal which received said reception termination 
demand and transmitted said reception termination demand by said reception termination demand The 
passive light network system characterized by what a setup of said distribution data transmitting section 
about the distribution data of the this specified class is canceled for when the distribution data of the 
specified class are not chosen. 

[Claim 3] The optical Rhine terminal which transmits two or more kinds of distribution data with a 
lightwave signal, and two or more optical network terminals which receive distribution data with a 
lightwave signal, In the correspondence procedure in a passive light network system equipped with the 
optical diverging device which distributes the distribution data based on a lightwave signal transmitted 
from said optical Rhine terminal to said two or more optical network terminals in the state of a 
lightwave signal Each of two or more of said optical network terminals The class of distribution data 
which ask for this reception said request to receipt of the distribution data which ask for two or more 
reception among the distribution data of a class which said optical Rhine terminal transmits is specified. 
It is the correspondence procedure which transmits to said optical Rhine terminal and is characterized by 
what said optical Rhine terminal transmits the distribution data of the class specified by said said request 
to receipt transmitted from said two or more optical network terminals among the distribution data of a 
class for to said two or more optical network terminals. [ two or more ] 
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[Claim 4] In the optical Rhine terminal which is prepared in a passive light network system and 
distributes distribution data to two or more optical network terminals with a lightwave signal The 
distribution data transmitting section which transmits the distribution data set up so that it might transmit 
among two or more kinds of distribution data to an optical network terminal, The request to receipt 
which at least one of said two or more of the optical network terminals specified said class of 
distribution data which ask for two or more reception among the distribution data of a class, and it 
transmitted is received. By this request to receipt The optical Rhine terminal characterized by having the 
setting section which sets up said distribution data transmitting section so that the distribution data of the 
specified class may be transmitted. 

[Claim 5] In the optical network terminal which receives the distribution data which are prepared in a 
passive light network system and transmitted by the lightwave signal from an optical Rhine terminal 
Two or more, said optical Rhine terminal so that the distribution data which are ready-for-sending 
ability and with which this optical network terminal among the distribution data of a class asks for 
reception may be chosen and it may transmit The control information transmitting section which 
specifies the class of distribution data which ask the request to receipt for setting up said optical Rhine 
terminal for this reception, and transmits to said optical Rhine terminal, The optical network terminal 
characterized by having the data selection section which chooses the distribution data which ask for said 
reception from 1 transmitted from said optical Rhine terminal, or the distribution data of two or more 
classes, and receives. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/28/2007 



JP,2003-092583,A [DETAILED DESCRIPTION] 



Page 1 of 15 



v 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the correspondence procedure in a passive light 
network system and a passive light network system. Moreover, this invention relates to the optical Rhine 
terminal and the optical network terminal in a passive light network system. 
[0002] 

[Description of the Prior Art] There is a passive (passive) light network (PON:Passive Optical Network) 
as one of the communication system which performs broadcasting of data, a multicast, etc. Drawing 13 
is the block diagram showing the conventional PON structure of a system. This PON system has the 
optical network terminals (ONT:Optical Network Termination) 102a-102c of 101 or 3 optical Rhine 
terminals (OLT:Optical Line Terminal), the optical splitter 103, and two or more fiber links 104. 
[0003] The service node 200 is connected to OLT101. This service node 200 is a node which offers data 
distribution service, for example, transmits the distribution data of the channels chl-chn, such as a 
program of CATV, to OLT101 . 

[0004] The distribution data of the channels chl-chn transmitted to OLT101 from the service node 200 
are stored in the eel (henceforth an "ATM eel") by the Asynchronous Transfer Mode 
(ATM: Asynchronous Transfer Mode), and are transmitted to ONT(s) 102a-102c through a fiber link 104 
and the optical splitter 103 by the lightwave signal. That is, all the distribution data of Channels chl-chn 
are transmitted to ONT(s) 102a-102c through a fiber link 104. 

[0005] Other communication networks of user terminals, such as television which is not illustrated and a 
personal computer, and low order etc. are connected to ONT(s) 102a-102c. The request to receipt of a 
channel is given to ONT(s) 102a- 102c from these user terminals, other communication networks, etc. 
ONT(s) 102a- 102c choose only the ATM eel of the channel which had request to receipt among 
Channels chl-chn, and discard other ATM eels. And ONT(s) 102a-102c transmit the selected ATM eel 
to a user terminal etc. 

[0006] For example, when ONT102a has received the request to receipt of channels chl and ch3, only 
the ATM eel which stored the distribution data of channels chl and ch3 among Channels chl-chn is 
chosen, and the distribution data stored in these ATM eels are transmitted to a user terminal etc. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional PON system, all the distribution 
data of the channels chl-chn transmitted to OLT101 were transmitted to ONT(s) 102a-102c through the 
fiber link 104 and the optical splitter 103 from the service node 200. 

[0008] Therefore, even if it was distribution data of the channel which chooses neither of the ONT(s), it 

was transmitted to ONT(s) 102a- 102c through the fiber link 104 and the optical splitter 103 from 

OLT101. For this reason, the communication band of a fiber link was used vainly. 

[0009] Then, this invention aims at aiming at a deployment of a communication band in a PON network 

system. 

[0010] 
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[Means for Solving the Problem] In order to attain said purpose, the passive light network system by the 
1st side face of this invention The optical Rhine terminal which transmits two or more kinds of 
distribution data with a lightwave signal, and two or more optical network terminals which receive 
distribution data with a lightwave signal, In a passive light network system equipped with the optical 
diverging device which distributes the distribution data based on a lightwave signal transmitted from 
said optical Rhine terminal to said two or more optical network terminals in the state of a lightwave 
signal Each of two or more of said optical network terminals The control information transmitting 
section which specifies the class of distribution data which ask for this reception said request to receipt 
of the distribution data which ask for two or more reception among the distribution data of a class, and 
transmits to said optical Rhine terminal, It has the data selection section which chooses the distribution 
data which ask for said reception from 1 transmitted from said optical Rhine terminal, or the distribution 
data of two or more classes, and receives. Said optical Rhine terminal The distribution data transmitting 
section which transmits said distribution data set up so that more than one might transmit among the 
distribution data of a class to an optical network terminal, Said request to receipt is received and it is 
characterized by having the setting section which sets up said distribution data transmitting section so 
that the distribution data of the class specified by said request to receipt may be transmitted. 
[001 1] The optical Rhine terminal to which the correspondence procedure by the 1st side face of this 
invention transmits two or more kinds of distribution data with a lightwave signal, With a lightwave 
signal Distribution data In the correspondence procedure in a passive light network system equipped 
with two or more optical network terminals to receive and the optical diverging device which distributes 
the distribution data based on a lightwave signal transmitted from said optical Rhine terminal to said two . 
or more optical network terminals in the state of a lightwave signal Each of two or more of said optical 
network terminals The class of distribution data which ask for this reception said request to receipt of 
the distribution data which ask for two or more reception among the distribution data of a class which 
said optical Rhine terminal transmits is specified. It transmits to said optical Rhine terminal, and said 
optical Rhine terminal is characterized by what the distribution data of the class specified by said said 
request to receipt transmitted from said two or more optical network terminals among the distribution 
data of a class are transmitted for to said two or more optical network terminals. [ two or more ] 
[0012] According to the 1st side face of this invention, an optical Rhine terminal transmits the 
distribution data which had request to receipt from the optical network terminal to an optical network 
terminal, therefore, the distribution data without request to receipt — the optical network terminal from 
an optical Rhine terminal — it is not transmitted. Thereby, the communication band between an optical 
Rhine terminal and an optical network terminal can be used effectively. Moreover, since a big 
communication band can be assigned to distribution data with request to receipt, the transmission speed 
of distribution data with request to receipt can be raised. 

[0013] Preferably said control information transmitting section of said optical network terminal The 
class of distribution data which ask for termination of this reception of the reception termination demand 
which asks for termination of the reception of distribution data which has received is specified, and it 
transmits to said optical Rhine terminal. Said setting section of said optical Rhine terminal Any optical 
network terminals other than the optical network terminal which received said reception termination 
demand and transmitted said reception termination demand by said reception termination demand When 
the distribution data of the specified class are not chosen, a setup of said distribution data transmitting 
section about the distribution data of the this specified class is canceled. 

[0014] Also by this, the communication band between an optical Rhine terminal and an optical network 
terminal can be used effectively, and the transmission speed of distribution data with request to receipt 
can be raised. 

[0015] In the optical Rhine terminal which the optical Rhine terminal by the 2nd side face of this 
invention is prepared in a passive light network system, and distributes distribution data to two or more 
optical network terminals with a lightwave signal The distribution data transmitting section which 
transmits the distribution data set up so that it might transmit among two or more kinds of distribution 
data to an optical network terminal, The request to receipt which at least one of said two or more of the 
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optical network terminals specified said class of distribution data which ask for two or more reception 
among the distribution data of a class, and it transmitted is received. By this request to receipt It is 
characterized by having the setting section which sets up said distribution data transmitting section so 
that the distribution data of the specified class may be transmitted. 

[0016] Also according to the 2nd side face of this invention, the same operation effectiveness as said 1st 
side face can be acquired. 

[0017] The optical network terminal by the 3rd side face of this invention In the optical network 
terminal which receives the distribution data which are prepared in a passive light network system and 
transmitted by the lightwave signal from an optical Rhine terminal Two or more, said optical Rhine 
terminal so that the distribution data which are ready -for-sending ability and with which this optical 
network terminal among the distribution data of a class asks for reception may be chosen and it may 
transmit The control information transmitting section which specifies the class of distribution data which 
ask the request to receipt for setting up said optical Rhine terminal for this reception, and transmits to 
said optical Rhine terminal, It is characterized by having the data selection section which chooses the 
distribution data which ask for said reception from 1 transmitted from said optical Rhine terminal, or the 
distribution data of two or more classes, and receives. 

[0018] Also according to the 3rd side face of this invention, the same operation effectiveness as said 1st 

side face can be acquired. 

[0019] 

[Embodiment of the Invention] 1. Gestalt drawing 1 of the 1st operation is the block diagram showing 
the passive light network (PON) structure of a system by the gestalt of operation of the 1st of this 
invention. This PON system has the optical Rhine terminal (OLT:Optical Line Terminal) 1, the optical 
network terminals (ONT:Optical Network Termination) 2a-2c, the optical splitter 3, and fiber links 4a- 
4d. 

[0020] ONT(s) 2a-2c may be called an optical network unit (ONU:Optical Network Unit), these [ 2a- 
ONT 2c ] - respectively - being alike - user terminals (television, computer, etc.), other 
communication networks (for example, intranet), etc. - 1 - or it connects two or more. In addition, in 
drawing 1 , although three ONT(s) are illustrated as an example, ONT may be prepared the other 
number of pieces (two or four [ for example, ] or more). 

[0021] The service node 5 which provides with data distribution service the user terminal connected to 
ONT(s) 2a-2c, other communication networks, etc. (only "henceforth [ communication networks / a user 
terminal, / other ]" a "user terminal") is connected to OLT1 . As distribution data offered by data 
distribution service, there are contents, such as image data (for example, cable television broadcast) and 
music data. Although one service node 5 is illustrated by drawing 1 , it may exist. [ two or more ] For 
example, if it is cable television, it may be prepared by the number of the broadcasting station of cable 
television. With the gestalt of this operation, n kinds (n is two or more integers) of distribution data of 
Channels chl-chn are supplied to OLT1 from the service node 5. 

[0022] In the PON system shown in drawing 1 , the distribution data of the channel demanded by ONT 
(s) 2a-2c among the distribution data of the n channel supplied from the service node 5 are transmitted to 
ONT(s) 2a-2c through fiber links 4a-4d and the optical splitter 3 from OLT1. And the distribution data 
transmitted to ONT(s) 2a-2c are distributed to a user terminal etc. from ONT(s) 2a-2c. <BR> [0023] 
Hereafter, the detail of each component of a PON system is explained. 

[0024] OLT1 chooses the channel demanded by ONT(s) 2a-2c among the channels chl-chn transmitted 
from the service node 5, and outputs the distribution data of the selected channel to 4d of fiber links. 
[0025] Drawing 2 is the block diagram showing the detailed configuration of OLT1. OLT1 is equipped 
with a switch 1 1, channel setup equipment 12, and the PON interface device (henceforth "PON-IF 
equipment") 13. 

[0026] The switch 1 1 is connected to the service node 5, channel setup equipment 12, and PON-IF 
equipment 13. One side is connected to a switch 1 1 and, as for PON-IF equipment 13, another side is 
connected to 4d of fiber links. Between a switch 1 1 and PON-IF equipment 13 and as for between a 
switch 1 1 and channel setup equipment 12, transmission and reception of data are performed by the 
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electrical signal. 

[0027] A switch 1 1 stores in an ATM eel the distribution data of the channel specified by channel setup 
equipment 12 among the distribution data of the channels chl-chn supplied from the service node 5, and 
outputs them to PON-IF equipment 13. Moreover, a switch 1 1 gives the data (channel setup demand 
mentioned later) of the ATM eel transmitted through PON-IF equipment 13 from ONT(s) 2a-2c to 
channel setup equipment 12 based on the information on the header unit of an ATM eel (for example, 
virtual channel identifier), or transmits them to ONT(s) 2a-2c through PON-IF equipment 13. 
[0028] Channel setup equipment 12 performs a setup and reset of a switch 1 1 so that the distribution 
data of the channel demanded among the distribution data of Channels chl-chn may be given to PON-IF 
equipment 13 based on the channel setup demand (after-mentioned) and channel setup discharge 
demand (after-mentioned) which are the control information given from ONT(s) 2a-2c. The detail and 
the data to hold of processing of this channel setup equipment 12 are explained in full detail behind. 
[0029] PON-IF equipment 13 performs the interconversion of the electrical signal transmitted and 
received between switches 1 1, and the lightwave signal which are transmitted and received between 4d 
(and ONT(s) 2a-2d) of fiber links. 

[0030] Moreover, PON-EF equipment 13 has the function which carries out termination of the frame, 
while the ATM eel given from a switch 1 1 is stored in a predetermined frame and transmitting, 
decomposes into an ATM eel the frame inputted from 4d of fiber links, and outputs the ATM eel 
contained in a frame to a switch 1 1. As a predetermined frame, the frame of 155.52Mbps(es) by STM-1 
(Synchronous Transport Module Level 1) etc. is used, for example. 

[003 1] Furthermore, 4d of fiber links is constituted by one, and when transmitted and received by the 
light of the wavelength from which a sending signal and an input signal differ the inside of one optical 
fiber, from the light which received, PON-IF equipment 13 removes the reflected wave of a sending 
signal etc., and also has the light wave length isolation which extracts only an input signal. 
[0032] It returns to drawing 1 , and the optical splitter 3 collects the lightwave signal transmitted 
through fiber links 4a-4c, respectively from ONT(s) 2a-2c to 4d of fiber links while distributing the 
lightwave signal transmitted through 4d of fiber links from OLT1 to fiber links 4a-4c (a multicast or 
broadcasting). 

[0033] What goes to ONT(s) 2a-2c from OLT1 (getting down), and the thing (going up) which goes to 
OLT1 from ONT(s) 2a-2c may be constituted by the same optical fiber (one optical fiber), and fiber 
links 4a-4d may be constituted by the optical fiber (two optical fibers) with which going down differs 
from going up. 

[0034] Similarly, the optical splitter 3 may also get down, may go up with the thing of business, and 
may be constituted by two with the things of business, and both may be constituted by the one same 
optical fiber. Moreover, two or more these optical splitters 3 may be formed in the shape of a tree. 
[0035] As for ONT(s) 2a-2c, another side is connected to 1 or two or more user terminals while one side 
is connected to fiber links 4a-4c, respectively. 

[0036] ONT(s) 2a-2c choose only the distribution data of the channel which the user terminal connected 
to self among the distribution data transmitted from OLT1 is demanding, and output them to the user 
terminal by which the distribution data of the selected channel were connected to self. Moreover, ONT 
(s) 2a-2c transmit the data (channel setup demand etc.) from a user terminal to OLT1. 
[0037] Since ONT(s) 2a-2c both have the same configuration, below, they explain the detail of ONT by 
making ONT2a into representation. 

[0038] Drawing 3 is the block diagram showing the detailed configuration of ONT2a. ONT2a is 
equipped with the PON interface device (PON-IF equipment) 21, the ATM multiplex / demultiplexer 
22, and the two user interface sections (henceforth "user IF equipment") 23 and 24. User IF equipment 
can be formed by the number (1 or 2 or more [ namely, ]) of the user terminal connected to ONT2a, 
although only two are illustrated as an example in drawing 2 . 

[0039] One<side is connected to fiber link 4a, and, as for PON-IF equipment 21, another side is 
connected to ATM multiplex / demultiplexer 22. One side is connected to ATM multiplex / 
demultiplexer 22, and, as for user IF equipment 23, another side is connected to the user terminal 
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(referred to as "user-terminal A".). One side is connected to ATM multiplex / demultiplexer 22, and, as 
for user IF equipment 24, another side is connected to the user terminal (referred to as "user-terminal 
B M .). 

[0040] It stores in a frame the ATM eel of the electrical signal given from ATM multiplex / 
demultiplexer 22, and transmits it to fiber link 4a (OLT1) as a lightwave signal while PON-IF 
equipment 21 has the same function as the PON-IF equipment 13 of OLT1 shown in drawing 2 , 
changes the frame of the lightwave signal from fiber link 4a into the ATM eel of an electrical signal and 
gives this telegraph signal to ATM multiplex / demultiplexer 22. 

[0041] ATM multiplex / demultiplexer 22 carries out demultiplexing (namely, an ATM eel unit 
division) of the ATM eel given from PON-IF equipment 21, and chooses only the ATM eel which 
stored the distribution data of the channel demanded from user terminals A and B. 
[0042] For example, the distribution data of four channels of Channels chi, chj, chk, and chm (value of 
either i, j, k, ml-n) mind PON-IF equipment 21 from OLT1. When user- terminal A requires Channel chi 
when transmitted to ATM multiplex / demultiplexer 22, and user-terminal B is demanding Channel chk, 
ATM multiplex / demultiplexer 22 chooses only the ATM eel which stored the distribution data of 
Channels chi and chk, and discards the ATM eel of other channels. 

[0043] And ATM multiplex / demultiplexer 22 distributes the selected ATM eel to the user IF 
equipments 23 and 24. In the above-mentioned example, the ATM eel of Channel chi is given to the 
user IF equipment 23 connected to user-terminal A, and the ATM eel of Channel chk is given to the user 
IF equipment 24 connected to user-terminal B. 

[0044] Of course, when Terminals A and B require the same channel chi, ATM multiplex / 
demultiplexer 22 will choose only the ATM eel of Channel chi, and will give the ATM eel of the same 
channel chi as both user IF equipments 23 and 24. Moreover, when one user terminal requires two or 
more channels, the ATM eel of two or more channels is given from ATM multiplex / demultiplexer 22 
to one user IF equipments 23 or 24. 

[0045] On the other hand, ATM multiplex / demultiplexer 22 multiplexes the data (channel setup 
demand etc.) given by the ATM eel from the user IF equipments 23 and 24, and gives them to PON-IF 
equipment 21. 

[0046] Although ATM multiplex / demultiplexer 22 omits illustration in order to perform such 
processing The ATM eel given from the user IF equipments 23 and 24 is multiplexed. Only the ATM 
eel which stored the distribution data of the channel which carries out demultiplexing (namely, an ATM 
eel unit division) of the multiplex section outputted to PON-IF equipment 21 and the ATM eel given 
from PON-IF equipment 21, and is demanded from user terminals A and B is chosen. It has the control 
section which controls the demultiplexing sections outputted to the user IF equipments 23 or 24, these 
multiplex sections, and a demultiplexer. 

[0047] In order to perform high-speed processing, as for the multiplex section and the demultiplexing 
section, being constituted by hardware circuitry is desirable. A control section may be constituted by 
CPU or a microcomputer, and the program performed with these CPUs or a microcomputer, and may be 
constituted by the hard disk circuit. Moreover, a control section has the stores (semiconductor memory, 
hard disk, etc.) which memorize data required for processing, a program, etc. 

[0048] The user IF equipments 23 and 24 perform the interconversion between the ATM eel transmitted 
and received between ATM multiplex / demultiplexer 22, and the data format (format) which are 
transmitted and received among user terminals A and B. An ATM eel will be outputted [ if user 
terminals A or B are terminals which transmit and receive an ATM eel / the user IF equipments 23 and 
24 ] and inputted as it is among user terminals A and B, respectively. Moreover, if user terminals A or B 
are terminals which transmit and receive an IP packet, it has the function to change an ATM eel into an 
IP packet. 

[0049] Next, processing of the channel setup in the PON system which has such a configuration, and 
processing of channel setup discharge are explained. 

[0050] Drawing 4 is the sequence diagram showing the flow of processing of the channel setup by the 
gestalt of the 1st operation. ONT2a shown in drawing 3 is explained as an example. 
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[005 1] When the user of user terminals A or B ("A or B" is described as "A (B) M below.) demands 
reception of a certain channel of the channels chl-chn (it considers as "Channel chx".), this request to 
receipt is transmitted to ONT2a from user-terminal A (B) as a channel setup demand. The information 
(for example, henceforth [ it is a channel number etc. and ] "channel identification information") which 
shows the channel which requires reception is included in this channel setup demand. 
[0052] If the user IF equipments 23 or 24 ("23 or 24" are described as "23 (24)" below.) of ONT2a 
receive a channel setup demand from user-terminal A (B) (step SI), user IF equipment 23 (24) will 
output this channel setup demand to ATM multiplex / demultiplexer 22 by the ATM cel. The 
predetermined identifier for transmitting this ATM eel to the channel setup equipment 12 of OLT1 is 
used for the virtual channel identifier (VCI: Virtual Channel Identifier) of the header unit of this ATM 
cel. Moreover, the channel setup demand containing channel identification information is stored in the 
pay load section of this ATM cel. 

[0053] This ATM eel is transmitted to OLT1 through PON-IF equipment 21 from ATM multiplex / 
demultiplexer 22 (step S2). 

[0054] The ATM eel which stored the channel setup demand is given to channel setup equipment 12 
through the PON-IF equipment 13 and the switch 1 1 of OLT1 according to VCI of the header unit. 
[0055] Channel setup equipment 12 will start a setup of the channel chx which the channel identification 
information contained in this channel setup demand shows, if a channel setup demand is received. That 
is, channel setup equipment 12 performs OR operation (OR operation) of the set point of the channel 
chx in the held channel setup table first (step S3). 

[0056] Drawing 5 shows an example of the channel setup table which channel setup equipment 12 
holds. A channel setup table is a table showing whether ONT(s) 2a-2c supply the user terminal by 
choosing which channel now. 

[0057] The list of ONT prepared in the PON system is prepared in the lengthwise direction of this table, 
and the column which shows [ each ] any of Channels chl-chn ONT has chosen is prepared in a 
longitudinal direction. A logical value "0" is set to the column of the channel which a logical value "1" 
is set to the column of each channel chosen by ONT, and is not chosen, the example shown in drawing 5 
- ONT2b chooses Channels ch2 and chi, and, as for ONT2c, ONT2a has chosen the channel ch2 for the 
channel chl at least, respectively. 

[0058] The distribution data of the channel chosen by at least one of the ONT(s) 2a-2c are transmitted 
not only to ONT which has chosen the channel but to the other ONT. This is because the optical splitter 
3 distributes the lightwave signal from OLT1 to three fiber links 4a-4c (duplicate). For example, even if 
it is the case where the distribution data of a channel chl are chosen only as ONT2a, this distribution 
data is distributed also to ONT2b and 2c by the optical splitter 3. 

[0059] OR operation is performed by searching for the OR of the total logical value of the channel chx 
of this channel setup table. For example, when Channel chx is a channel chl, the OR of three logical 
values "1" of the column of chl in a channel setup table, "0", and "0" is searched for, and the result of an 
operation is set to 1+0+0=1. Moreover, when Channel chx is a channel ch2, the result of an operation is 
set to 0+1+1=1. The result of an operation of the OR of Channel chn is set to 0. 
[0060] Since the channel whose result of OR operation is 1 is a channel already chosen by at least one 
ONT, the distribution data of this channel will already have been transmitted to all ONT(s). On the other 
hand, since the channel whose result of OR operation is 0 is a channel chosen as neither of the ONT(s), 
the distribution data of this channel will be transmitted to ONT from OLT1. 
[0061] It returns to drawing 4 , and when the result of the OR operation of the channel chx with a 
channel setup demand is 0, NO) and Channel chx will be called the channel transmitted to neither of 
ONT(s) 2a-2c by (step S4. Therefore, in this case, channel setup equipment 12 sets up a switch 1 1 so 
that the distribution data of Channel chx may be distributed to ONT(s) 2a-2c (step S5). Thereby, the 
distribution data of Channel chx are distributed to ONT(s) 2a-2c from the service node 5 through a 
switch 1 1, PON-IF equipment 13, 4d of fiber links, the optical splitter 3, and fiber links 4a-4d. 
[0062] After a setup of a switch 11, channel setup equipment 12 sets a logical value "1" as the column of 
the channel chx of ONT2a in a channel setup table, in order to show what Channel chx was chosen for 
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by ONT2a (step S6). This set-up logical value is used for future OR operation. In addition, processing of 
this step S6 may be performed before step S5. 

[0063] Then, channel setup equipment 12 transmits the notice of channel setup completion to ONT2a 
(and 2b, 2c) through a switch 1 1 and PON-IF equipment (step S7). This notice is also stored in an ATM 
cel. The predetermined identifier which shows that this ATM eel is addressed to ONT2a (ATM 
multiplex / demultiplexer 22 (control section)) is used for VCI of the header unit of this ATM cel. 
Moreover, the notice of channel setup completion is stored in the pay load section of this ATM cel. The 
channel identification information of the channel which completed a setup may be contained in this 
notice. 

[0064] The transmitted notice of channel setup completion is received by ATM multiplex / 
demultiplexer 22 through the PON-IF equipment 21 of ONT2a. 

[0065] ATM multiplex / demultiplexer 22 (control section) of ONT2a identify an ATM eel including the 
notice of channel setup completion by VCI of the header unit of an ATM cel. And by receiving the 
notice of channel setup completion, ATM multiplex / demultiplexer 22 sets oneself up so that Channel 
chx may be chosen. Thereby, selection (reception) of the distribution data of Channel chx is started (step 
S8). The distribution data of the selected channel chx are transmitted to user-terminal A (B) through user 
IF equipment 23 (24). 

[0066] On the other hand, in step S4, when an OR operation result is 1, YES) and the distribution data of 
Channel chx will already be transmitted to ONT(s) 2a-2c from OLT1 by (step S4. That is, the switch 1 1 
is set up so that the distribution data of Channel chx may be transmitted to the ONT2a - 2c side. 
Therefore, channel setup equipment 12 performs processing of steps S6 and S7 in this case, without 
setting up a switch 11. 

[0067] On the other hand, when suspending selection of the distribution data of the chosen channel, 
processing of the channel setup discharge shown below is performed. 

[0068] Drawing 6 is the sequence diagram showing the flow of processing of the channel setup 
discharge by the gestalt of the 1st operation. ONT2a is explained as an example like the case of channel 
setup processing ( drawing 4 ). 

[0069] From user-terminal A (B), if ONT2a receives the reception termination demand (namely, channel 
setup discharge demand) of the distribution data of the channel chx under reception (step SI 1), user IF 
equipment 23 (24) will store this channel setup discharge demand in the payload section of an ATM eel, 
and it will give it to ATM multiplex / demultiplexer 22. This ATM eel is transmitted to OLT1 through 
PON-IF equipment 21 from ATM multiplex / demultiplexer 22 (step SI 2). The channel identification 
information which requires discharge is contained in this channel setup discharge demand. 
[0070] The ATM eel in which the channel setup discharge demand was stored is given to channel setup 
equipment 12 through the PON-BF equipment 13 and the switch 1 1 of OLT1 according to predetermined 
VCI. Channel setup equipment 12 sets the logical value of a channel setup table (refer to drawing 5 ) as 
"0" about the channel chx which the channel identification information contained in a channel setup 
discharge demand shows (step SI 4). 

[0071] Then, channel setup equipment 12 considers that the logical value of a channel setup table is an 
integer, and adds the set point of Channel chx, and the total value is calculated (step SI 5). For example, 
in the example shown in drawing 5 , the total value of a channel chl is 1, and the total value of a channel 
ch2 is set to 2. 

[0072] Next, channel setup equipment 12 judges whether total value is 0 (step SI 6). The channel whose 
total value is 0 is a channel chosen as neither of the ONT(s). The channel total value is [ channel ] 
except zero is a channel chosen by at least one ONT. Therefore, when total value judges whether it is 0, 
it can judge whether the reset of a channel can be performed. 

[0073] Channel setup equipment 12 cancels a setup of the channel chx of a switch 1 1 without YES) and 
any ONT having chosen Channel chx at the (step SI 6, when the total value of Channel chx is 0 (step 
SI 7). Thereby, the distribution data of Channel chx are not outputted to PON-IF equipment 13 from a 
switch 1 1, consequently are not transmitted to ONT(s) 2a-2c. 

[0074] Therefore, the distribution data of the channel demanded by neither of the ONT(s) are not 
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transmitted to ONT from OLT. Thereby, the communication band between OLT1 and ONT(s) 2a-2c can 
be used effectively. 

[0075] On the other hand; when total value is not 0 in step S 1 6, it means that NO) and other ONT(s) 
have chosen the channel chx at the (step SI 6. Therefore, channel setup equipment 12 maintains a setup 
of a switch 1 1 in this case. 

[0076] In NO, after processing of step SI 7, or in step SI 6, channel setup equipment 12 transmits the 
notice of the completion of channel setup discharge at ONT2a (step SI 8). 

[0077] ATM multiplex / demultiplexer 22 (control section) of ONT2a suspend selection of Channel chx 
after reception of the notice of the completion of channel setup discharge (step SI 3). In addition, 
processing of this step S13 is after transmission (step S12) of a channel setup discharge demand, and 
may be performed before reception of the notice of the completion of channel setup discharge. 
[0078] In addition, although processing of the channel setup by the gestalt of the 1st operation and 
processing of channel setup discharge explained ONT2a to the example, ONT2b and processing same as 
2c are performed. 

[0079] Thus, according to the gestalt of this operation, not all the distribution data of Channels chl-chn 
are transmitted to ONT(s) 2a-2c from OLT1, but only the distribution data of a channel with a channel 
setup demand (namely, request to receipt) are transmitted. Moreover, transmission of the distribution 
data of a channel with a channel setup discharge demand is suspended. Therefore, since a big 
communication band can be assigned to required distribution data while being able to use effectively the 
communication band between OLT1 and ONT(s) 2a-2c, required distribution data can be transmitted to 
a high speed. 

[0080] 2. The gestalt OLT 1 of the 2nd operation can also provide ONT(s) 2a-2c with the information 
which shows the selection situation of a channel. 

[0081] Since the whole PON system configuration by the gestalt of the 2nd operation is the same as 
what is shown in drawing 1 , the explanation is omitted here. Moreover, since the configuration of 
OLT1 is the same as what is shown in drawing 2 and it is the same as what also shows the configuration 
of ONT(s) 2a-2c to drawing 3 , the explanation is omitted here. 

[0082] Drawing 7 is the sequence diagram showing the flow of processing of the channel setup by the 
gestalt of the 2nd operation. ONT2a shown in drawing 1 and drawing 3 is explained as an example. 
[0083] the information (henceforth "OLT channel selection information") with which the channel setup 
equipment 12 of OLT1 holds a channel selection table, and indicates the selection situation of a channel 
to be to ONT(s) 2a-2c with the gestalt of this operation based on this channel selection table - being 
periodical (for example, several mm second spacing, several second spacing, etc.) - it transmits (step 
S21). 

[0084] Drawing 8 shows an example of the channel selection table which channel setup equipment 12 
holds. A channel selection table is a table showing ONT which chose each channel first in the condition 
(selection of the channel includes after that the condition of having been canceled of all ONT(s) even if 
a channel is once chosen by a certain ONT.) that each of Channels chl-chn is chosen as neither of the 
ONT(s). 

[0085] In a channel selection table, ONT corresponding to the column to which the logical value "1" is 
set is ONT which chose the channel corresponding to the column first. In the channel to which the 
logical value "1 " is set, ONT corresponding to the column to which the logical value "0" is set may have 
chosen the channel corresponding to the column, and may not have chosen it. The channel all whose 
logical values are "0" is a channel chosen as neither of the ONT(s). 

[0086] The example of the table shown in drawing 8 shows that ONT2a chose the channel chl first in 
the condition that the channel chl is chosen as neither of the ONT(s). Similarly, it is shown that ONT2b 
chose Channels ch2 and chi first. It is shown that Channel chn has chosen neither of the ONT(s). 
[0087] Drawing 9 shows an example of OLT channel selection information. OLT channel selection 
information arranges the identification information of ONT which chose each of Channels chl-chn first. 
This OLT channel selection information is created by extracting ONT to which the logical value "1" is 
set in the channel selection table. However, the value (for example, Null value) which cannot be taken as 
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identification information of ONT is stored in the column ( drawing 9 column of Channel chn) of the 
channel chosen as neither of the ONT(s). 

[0088] This OLT channel selection information is stored in the payload section of an ATM eel, and is 
transmitted to ONT(s) 2a-2c. A predetermined identifier for this ATM eel to be received by each ATM 
multiplex / demultiplexer 22 of ONT(s) 2a-2c is used for VCI of the header unit of this ATM ceL 
[0089] Whenever it returns to drawing 7 , ATM multiplex / demultiplexer 22 (control section) of ONT2a 
memorize the OLT channel selection information transmitted from OLT1 to internal stores 
(semiconductor memory, hard disk, etc.) and new OLT channel selection information is transmitted, the 
OLT channel selection information memorized until now is updated using new channel selection 
information (step S22). 

[0090] Next, it judges whether ATM multiplex / demultiplexer 22 of ONT2a received the channel setup 
demand from user IF equipment 23 (24) (step S23). The channel setup demand contains channel 
identification information like the gestalt of the 1st operation. When ATM multiplex / demultiplexer 22 
has not received the channel setup demand from user IF equipment 23(24), when return and new OLT 
channel selection information are received by step S22, as for NO) and processing, an update process of 
OLT channel selection information is performed at the (step S23. 

[0091] On the other hand, when ATM multiplex / demultiplexer 22 receives a channel setup demand 
from user IF equipment 23(24), it judges whether the channel (it considers as Channel chx.) which the 
channel setup demand received based on YES) and OLT channel selection information at the (step S23 
shows is chosen by one of ONT(s) (setup) (step S24). This judgment is made by confirming whether the 
column of the channel chx in OLT channel selection information is a Null value. 
[0092] When Channel chx is chosen by one of ONT(s), YES) and the distribution data of Channel chx 
will already be transmitted to ONT(s) 2a-2c from OLT1 at the (step S24 (namely, when the column of 
Channel chx is not a Null value). Therefore, in this case, without transmitting a channel setup demand to 
OLT1, ATM multiplex / demultiplexer 22 sets up self so that Channel chx may be chosen. Thereby, 
selection of the distribution data of Channel chx is started by ATM multiplex / demultiplexer 22 (step 
S28). 

[0093] Then, the distribution data of Channel chx are given to the user IF equipment 23 (24) which 
transmitted the channel setup demand from ATM multiplex / demultiplexer 22, and are transmitted to 
user-terminal A (B). 

[0094] In addition, for example, the channel setup demand of Channel chx is given to ONT2a from user- 
terminal A, and it sets in the condition that ONT2a (ATM multiplex / demultiplexer 22) has already 
chosen Channel chx. When the channel setup demand of Channel chx is given to ONT2a from user- 
terminal B Without OLT1 transmitting a channel setup demand, ATM multiplex / demultiplexer 22 of 
ONT2a add the distribution data of the already chosen channel chx to user-terminal A, and transmits to 
user-terminal B. 

[0095] On the other hand, when Channel chx is chosen as neither of the ONT(s), NO), and the ATM 
multiplex / demultiplexer 22 transmit the setting demand of Channel chx to OLT1 like the gestalt of the 
1st operation at the (step S24 (step S25). (namely, when the column of Channel chx is a Null value) 
[0096] The channel setup equipment 12 of OLT1 sets up a switch 1 1 like processing of step S5 of the 
gestalt of the 1st operation (step S26). Then, channel setup equipment 12 transmits the notice of channel 
setup completion to ONT2a like processing of step S7 of the gestalt of the 1st operation (step S27). In 
addition, channel setup equipment 12 does not update a channel selection table (refer to drawing 8 ). 
[0097] After reception of the notice of channel setup completion, self sets up ATM multiplex / 
demultiplexer 22 (control section) of ONT2a so that the distribution data of Channel chx may be chosen, 
and it starts selection of the distribution data of Channel chx (step S28). In addition, processing of step 
S28 may be performed before processing of step S27 after processing of step S25. 
[0098] Thus, according to the gestalt of the 2nd operation, it judges whether ONT2a (2b, 2c) should 
transmit a channel setup demand, and only when channel setup is required, a channel setup demand is 
transmitted to OLT1. Therefore, it becomes unnecessary to judge whether OLT1 performs channel 
setup, such as OR operation, and the processing load of OLT1 is mitigated. 
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[0099] Drawing 10 is the sequence diagram showing the flow of processing of the channel setup 
discharge by the gestalt of the 2nd operation. 

[0100] If ATM multiplex / demultiplexer 22 of ONT2a receive the channel setup discharge demand of 
the channel chx chosen until now from user-terminal A (B) (it is YES at step S3 1), a channel setup 
discharge demand will be transmitted to OLT1 (step S32). This channel setup discharge demand is the 
same as the gestalt of the 1st operation. 

[0101] The channel setup equipment 12 of OLT1 will judge whether ONT2a which transmitted the 
channel setup discharge demand is ONT for a monitor about Channel chx, if the channel setup discharge 
demand of Channel chx is received (step S33). It is ONT by which the logical value "1" is set as the 
column of the channel [ in / about Channel chx / in ONT for a monitor / a channel selection table (refer 
to drawing 8 ) ] chx. In a channel selection table, when Channel chx is a channel chl, ONT2a is set to 
ONT for a monitor about a channel chl . 

[0102] When ONT2a is ONT for a monitor about Channel chx, YES) and channel setup equipment 12 
are transmitted to ONT(s) other than ONT2a which transmitted the channel setup discharge demand for 
the channel setup discharge information which shows the purport of which a setup of Channel chx is 
canceled (here ONT2b and 2c) at the (step S34 (step S34). In addition, although this channel setup 
discharge information is transmitted also to ONT2a by the optical splitter 3, ONT2a is discarded, 
without choosing this information. Predetermined identification information for ONT2b, and each ATM 
multiplex / demultiplexer of 2c to receive is contained in the header unit of an ATM eel which the 
identification information (channel number etc.) of a channel which cancels channel setup is contained 
in this channel setup discharge information, and stores this information. 

[0103] ONT2bs other than ONT2a, and each the ATM multiplex / demultiplexer 22 of 2c will judge 
whether the channel chx which the channel identification information contained in channel setup 
discharge information shows is chosen, if channel setup discharge information is received (step S3 5). 
[0104] ONT2b, or each the ATM multiplex / demultiplexer 22 of 2c transmits the channel setup demand 
(channel identification information is included.) of Channel chx from reception of YES) and channel 
setup discharge information at the (step S3 5 at OLT1 into fixed time amount Tl (for example, several 
mm second, dozens mses), when self has chosen Channel chx (step S36). 

[0105] On the other hand, when self has not chosen Channel chx, NO), ONT2b, or each the ATM 
multiplex / demultiplexer 22 of 2c does not transmit a channel setup demand at the (step S3 5. When 
OLT1 receives a channel setup discharge demand by defining ONT for a monitor beforehand, it 
becomes unnecessary thus, to always transmit channel setup discharge information. 
[0106] If the channel setup demand of the channel chx specified using channel setup discharge 
information in fixed time amount T2 (> Tl) from transmission of channel setup discharge information is 
received (it is YES at step S37), the channel setup equipment 12 of OLT1 will update a channel 
selection table so that ONT2b or 2c which transmitted the channel setup demand may be set to ONT for 
a monitor about Channel chx (step S3 8). Moreover, channel setup equipment 12 maintains a setup of a 
switch 11. Consequently, transmission of the distribution data of Channel chx is continued. 
[0107] In addition, when the channel setup equipment 12 of OLT1 receives the channel setup demand 
by the switch S3 6 to coincidence from two or more ONT(s) (for example, ONT2b and 2c), according to 
the priority of ONT beforehand set as channel setup equipment 12, ONT with high priority is 
determined as ONT for a monitor. For example, ONT2b is set to ONT for a monitor when priority is 
defined in order of ONT2a, 2b, and 2c. 

[0108] On the other hand, when the channel setup demand of Channel chx is not received in fixed time 
amount T2, at the (step S3 7, it considers that both NO) and channel setup equipment 12 are those as 
which ONT2b and 2c have not chosen Channel chx, and a setup of the channel chx of a switch 1 1 is 
canceled. Thereby, the distribution data of Channel chx are not transmitted to ONT(s) 2a-2c from OLT1. 

[0109] After the reset (step S40) of a switch 11, when ONT2a is not ONT for a monitor about Channel 
chx in step S34 (it is NO at step S34), as for the switch setting device 12, the notice of the completion of 
channel setup discharge is transmitted to ONT2a after the renewal of a channel selection table (step S3 8) 
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(step S41). 

[0110] ATM multiplex / demultiplexer 22 (control section) of ONT2a suspend selection of Channel chx 
after reception of the notice of the completion of channel setup discharge (step S41). In addition, the halt 
processing of selection of the channel of step S41 is after channel setup discharge demand transmission 
(step S32), and may be performed before reception of the notice of channel setup completion. 
[01 1 1] In addition, although processing of the channel setup by the gestalt of the 2nd operation and 
processing of channel setup discharge explained ONT2a to the example, ONT2b and processing same as 
2c are performed. 

[01 12] Thus, also according to the gestalt of the 2nd operation, not all the distribution data of Channels 
chl-chn are transmitted to ONT(s) 2a-2c from OLT1, but only the distribution data of a channel with a 
channel setup demand (namely, request to receipt) are transmitted. Therefore, since a big band can be 
assigned to required distribution data while being able to use effectively the communication band 
between OLT1 and ONT(s) 2a-2c, a high-speed communication link can be performed. 
[01 13] 3. The gestalt of operation of the gestalt 3rd of the 3rd operation receives the information which 
shows the selection situation of a channel from other ONT(s), when a certain ONT chooses a new 
channel or it suspends selection of a channel. 

[0114] Also in the gestalt of the 3rd operation, since the whole PON network-system configuration, the 
configuration of OLT1, and the configuration of ONT(s) 2a-2c are the same as the thing in the gestalt of 
the 1st operation, the explanation is omitted here. 

[0115] Drawing 1 1 is the sequence diagram showing the flow of processing of the channel setup by the 
gestalt of the 3rd operation. The case where ONT2a shown in drawing 3 sets up a channel is explained 
as an example. 

[0116] If multiplex / demultiplexer 22 of ONT2a receive the channel setup demand of Channel chx 
through user EF equipment 23 (24) from user-terminal A (B) (it is YES at step S5 1), multiplex / 
demultiplexer 22 (control section) of ONT2a will transmit the information (channel selection initiation 
information) which starts selection of Channel chx to other ONT2bs and 2c (step S52). 
[0117] The channel identification information of ONT2a which is a transmitting agency, and the channel 
chx which starts selection, and the information which shows initiation of selection are included in this 
channel selection initiation information. Such information is stored in the pay load section of an ATM 
eel, and predetermined identification information for ONT2b and 2c to receive this channel selection 
initiation information is contained in the header unit of an ATM cel. Moreover, it may be transmitted 
through optical fibers 4a-4d and OLT1 by the ATM eel which transmits control information, and this 
channel selection initiation information may be transmitted through a communication line of the others 
which are not illustrated which is different in optical fibers 4a-4d. 

[0118] If ONT2bs other than ONT2a of the transmitting origin of channel selection initiation 
information and 2c receive channel selection initiation information, ONT2b, and each the ATM 
multiplex / demultiplexer 22 of 2c will transmit the information on the channel which self has chosen 
(henceforth "ONT channel selection information") to ONT2a of a transmitting agency (step S53). This 
ONT channel selection information may also be transmitted through optical fibers 4a-4d and OLT1, and 
it may be transmitted through other communication lines which are not illustrated. 
[01 19] It judges whether whether Channel's chx being contained in ONT channel selection information 
and Channel chx are already set up, and ATM multiplex / demultiplexer 22 of ONT2a are chosen by 
other ONT(s), if ONT channel selection information is received (step S54). 

[0120] When Channel chx is already chosen by other ONT(s), YES) and the distribution data of the 
channel chx are transmitted also to ONT2a from OLT1 at the (step S54. Therefore, ATM multiplex / 
demultiplexer 22 of ONT2a start selection of the distribution data of Channel chx by changing a self 
setup in this case (step S58). 

[0121] On the other hand, when Channel chx is not chosen by other ONT2bs and 2c, NO), and the ATM 
multiplex / demultiplexer 22 of ONT2a transmit the channel setup demand of Channel chx to OLT1 at 
the (step S54 (step S55). (namely, when Channel chx is not contained in ONT channel selection 
information) 
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[0122] The channel setup equipment 12 of OLT1 sets up a switch 1 1 according to this channel setup 
demand (switch S56), and transmits the notice of channel setup completion to ONT2a (step S57). 
Thereby, the distribution data of Channel chx are transmitted to ONT2a (and 2b, 2c) from OLT1. 
[0123] ATM multiplex / demultiplexer 22 of ONT2a start selection of the distribution data of Channel 
chx after reception of the notice of channel setup completion from OLT1 (step S58). Then, ATM 
multiplex / demultiplexer 22 of ONT2a transmit the notice of channel selection completion containing 
the identification information of Channel chx to other ONT2bs and 2c (step S59). It may be transmitted 
through optical fibers 4a-4d and OLT1, and this notice of channel selection completion may also be 
transmitted through other communication lines which are not illustrated. 

[0124] Thus, according to the gestalt of the 3rd operation, it judges whether ONT2a (2b, 2c) should 
transmit a channel setup demand, and only when channel setup is required, a channel setup demand is 
transmitted to OLT1. Therefore, it becomes unnecessary to judge whether OLT1 performs channel 
setup, such as OR operation, and the processing load of OLT1 is mitigated. Moreover, since ONT 
channel selection information is notified not between OLT1 but between ONT(s), the processing load of 
OLT1 is mitigated further. 

[0125] Drawing 12 is the sequence diagram showing the flow of processing of the channel setup 
discharge by the gestalt of the 3rd operation. The case where ONT2a performs channel setup discharge 
is made into an example, and it explains. 

[0126] When ONT2a receives the channel setup discharge demand of Channel chx from the user- 
terminal A(B), YES), and the ATM multiplex / demultiplexer 22 of ONT2a transmit the information 
(channel selection halt information) which stops the channel chx contained in a channel setup discharge 
demand to other ONT2bs and 2c at the (step S61 (step S62). 

[0127] If other ONT2bs and 2c receive channel selection halt information, such ONT2bs, and the ATM 
multiplex / demultiplexer 22 of 2c will transmit the ONT channel selection information on self to 
ONT2a, respectively (step S63). 

[0128] ATM multiplex / demultiplexer 22 of ONT2a judge whether Channel chx is chosen by other 
ONT2bs or 2c based on the ONT channel selection information transmitted from other ONT2bs and 2c 
(step S64). 

[0129] Without transmitting YES) and a channel setup discharge demand to OLT1 at the (step S64, 
when Channel chx is chosen by at least other ONT2bs or one side of 2c, a setup of the self channel chx 
is canceled and selection of the distribution data of Channel chx is suspended (step S68). 
[0130] On the other hand, when Channel chx is not chosen by other ONT2bs and the both sides of 2c, 
NO), and the ATM multiplex / demultiplexer 22 of ONT2a transmit the channel setup discharge demand 
of Channel chx to OLT1 at the (step S64 (step S65). Thereby, the switch setting device 12 of OLT1 
cancels a setup of the channel chx of a switch 11. Consequently, the distribution data of Channel chx 
will not be transmitted to ONT(s) 2a-2c from OLT1. Then, the switch setting device 12 transmits the 
notice of the completion of channel setup discharge of Channel chx to ONT2a (step S67). 
[0131] ATM multiplex / demultiplexer 22 of ONT2a suspend selection of the distribution data of 
Channel chx after reception of the notice of the completion of channel setup discharge. ONT2a transmits 
the completion information of a channel selection halt to other ONT2bs and 2c after a halt (step S69). 
[0132] In addition, although processing of the channel setup by the gestalt of the 3rd operation and 
processing of channel setup discharge explained ONT2a to the example, ONT2b and processing same as 
2c are performed. 

[0133] Thus, also according to the gestalt of the 3rd operation, not all the distribution data of Channels 
chl-chn are transmitted to ONT(s) 2a-2c from OLT1, but only the distribution data of a channel with a 
channel setup demand (namely, request to receipt) are transmitted. Therefore, since a big band can be 
assigned to required distribution data while being able to use effectively the communication band 
between OLT1 and ONT(s) 2a-2c, a high-speed communication link can be performed. 
[0134] (Additional remark 1) The optical Rhine terminal which transmits two or more kinds of 
distribution data with a lightwave signal, With a lightwave signal Distribution data In a passive light 
network system equipped with two or more optical network terminals to receive and the optical 
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diverging device which distributes the distribution data based on a lightwave signal transmitted from 
said optical Rhine terminal to said two or more optical network terminals in the state of a lightwave 
signal Each of two or more of said optical network terminals The control information transmitting 
section which specifies the class of distribution data which ask for this reception said request to receipt 
of the distribution data which ask for two or more reception among the distribution data of a class, and 
transmits to said optical Rhine terminal, It has the data selection section which chooses the distribution 
data which ask for said reception from 1 transmitted from said optical Rhine terminal, or the distribution 
data of two or more classes, and receives. Said optical Rhine terminal The distribution data transmitting 
section which transmits said distribution data set up so that more than one might transmit among the 
distribution data of a class to said two or more optical network terminals, The passive light network 
system characterized by having the setting section which sets up said distribution data transmitting 
section so that the distribution data of the class which received said request to receipt and was specified 
by said request to receipt may be transmitted. 

[0135] (Additional remark 2) It is the passive light network system characterized by what said 
distribution data transmitting section is set up for when it checks whether said setting section of said 
optical Rhine terminal is already set up so that said distribution data transmitting section may transmit 
the distribution data of the class specified by said request to receipt in additional remark 1 and is not set 
up. 

[0136] (Additional remark 3) In additional remark 1 said control information transmitting section of said 
optical network terminal The class of distribution data which ask for termination of this reception of the 
reception termination demand which asks for termination of the reception of distribution data which has 
received is specified, and it transmits to said optical Rhine terminal. Said setting section of said optical 
Rhine terminal Any optical network terminals other than the optical network terminal which received 
said reception termination demand and transmitted said reception termination demand by said reception 
termination demand The passive light network system characterized by what a setup of said distribution 
data transmitting section about the distribution data of the this specified class is canceled for when the 
distribution data of the specified class are not chosen. 

[0137] (Additional remark 4) In additional remark 1 said setting section of said optical Rhine terminal 
Notify the class select data which shows the class of distribution data which each of two or more of said 
optical network terminals has chosen to each optical network terminal, and when the class of distribution 
data which, as for said control information transmitting section of said optical network terminal, ask for 
reception is not included in said notice The passive light network system characterized by what said 
request to receipt is transmitted for to said optical Rhine terminal. 

[0138] (Additional remark 5) In additional remark 1 said control information transmitting section of said 
optical network terminal The class of distribution data which ask for termination of this reception of the 
reception termination demand which asks for termination of the reception of distribution data which has 
received is specified, and it transmits to said optical Rhine terminal. Said setting section of said optical 
Rhine terminal The optical network terminal which transmitted said reception termination demand by 
this reception termination demand In being the optical network terminal used as the candidate for a 
monitor which chose the delivery information of the specified class first in the condition that neither of 
the optical network terminals has chosen When notifying a transmitting halt of the distribution data of 
the specified this class to other optical network terminals and not receiving request to receipt of the 
distribution data of this class from other optical network terminals in time amount predetermined [ after 
a notice ] Cancel a setup of said distribution data transmitting section about the distribution data of ** 
and this class, and when it receives The passive light network system characterized by what a setup of 
said distribution data transmitting section about the distribution data of this class is maintained, and the 
optical network terminal which transmitted said request to receipt is used as the optical network terminal 
for [ new ] a monitor for. 

[0139] (Additional remark 6) It is the passive light network system characterized by what the optical 
high network terminal of priority is used as the optical network terminal for [ new ] a monitor for 
according to the priority set up beforehand when said setting section of said optical Rhine terminal 
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receives said request to receipt from two or more optical network terminals in said predetermined time 
amount in additional remark 5 at coincidence. 

[0140] (Additional remark 7) In additional remark 1 said control information transmitting section of said 
optical network terminal Reception The class of distribution data for which it asks Into the class of 
distribution data which these other optical network terminals that notified to other optical network 
terminals and were transmitted from other optical network terminals have received, when there is no 
class of distribution data which ask for said reception, said request to receipt is transmitted. The passive 
light network system characterized by what the class of distribution data which self has received is 
transmitted for to these other optical network terminals when said notice is received from other optical 
network terminals. 

[0141] (Additional remark 8) The optical Rhine terminal which transmits two or more kinds of 
distribution data with a lightwave signal, With a lightwave signal Distribution data In the 
correspondence procedure in a passive light network system equipped with two or more optical network 
terminals to receive and the optical diverging device which distributes the distribution data based on a 
lightwave signal transmitted from said optical Rhine terminal to said two or more optical network 
terminals in the state of a lightwave signal Each of two or more of said optical network terminals The 
class of distribution data which ask for this reception said request to receipt of the distribution data 
which ask for two or more reception among the distribution data of a class which said optical Rhine 
terminal transmits is specified. It is the correspondence procedure which transmits to said optical Rhine 
terminal and is characterized by what said optical Rhine terminal transmits the distribution data of the 
class specified by said said request to receipt transmitted from said two or more optical network 
terminals among the distribution data of a class for to said two or more optical network terminals. [ two 
or more ] 

[0142] (Additional remark 9) In the optical Rhine terminal which is prepared in a passive light network 
system and distributes distribution data to two or more optical network terminals with a lightwave signal 
The distribution data transmitting section which transmits the distribution data set up so that it might 
transmit among two or more kinds of distribution data to an optical network terminal, The request to 
receipt which at least one of said two or more of the optical network terminals specified said class of 
distribution data which ask for two or more reception among the distribution data of a class, and it 
transmitted is received. By this request to receipt The optical Rhine terminal characterized by having the 
setting section which sets up said distribution data transmitting section so that the distribution data of the 
specified class may be transmitted. 

[0143] (Additional remark 10) In the correspondence procedure which the optical Rhine terminal which 
distributes two or more kinds of distribution data to two or more optical network terminals through an 
optical diverging device with a lightwave signal performs The request to receipt which at least one of 
said two or more of the optical network terminals specified said class of distribution data which ask for 
two or more reception among the distribution data of a class, and it transmitted is received. By said 
request to receipt among said two or more kinds of distribution data The correspondence procedure 
characterized by what the distribution data of the specified class are transmitted for to said two or more 
optical network terminals. 

[0144] (Additional remark 1 1) In the optical network terminal which receives the distribution data which 
are prepared in a passive light network system and transmitted by the lightwave signal from an optical 
Rhine terminal Two or more, said optical Rhine terminal so that the distribution data which are ready- 
for-sending ability and with which this optical network terminal among the distribution data of a class 
asks for reception may be chosen and it may transmit The control information transmitting section 
which specifies the class of distribution data which ask the request to receipt for setting up said optical 
Rhine terminal for this reception, and transmits to said optical Rhine terminal, The optical network 
terminal characterized by having the data selection section which chooses the distribution data which 
ask for said reception from 1 transmitted from said optical Rhine terminal, or the distribution data of two 
or more classes, and receives. 

[0145] (Additional remark 12) In the correspondence procedure which the optical network terminal 
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which receives the distribution data which are prepared in a passive light network system and 
transmitted by the lightwave signal from an optical Rhine terminal performs Two or more, said optical 
Rhine terminal so that the distribution data which are ready-for-sending ability and with which this 
optical network terminal among the distribution data of a class asks for reception may be chosen and it 
may transmit The class of distribution data which ask the request to receipt for setting up said optical 
Rhine terminal for this reception is specified. The correspondence procedure characterized by what the 
distribution data which ask for said reception are chosen from 1 which transmits to said optical Rhine 
terminal and is transmitted from said optical Rhine terminal, or the distribution data of two or more 
classes, and is received. 
[0146] 

[Effect of the Invention] According to this invention, the communication band between an optical Rhine 
terminal and an optical network terminal can be used effectively. Moreover, since a big communication 
band can be assigned to distribution data with request to receipt, the transmission speed of distribution 
data with request to receipt can be raised. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole passive light network-system configuration by 
the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the block diagram showing the detailed configuration of the optical Rhine terminal by 
the gestalt of operation of the 1st of this invention. 

[Drawing 3] It is the block diagram showing the detailed configuration of the optical network terminal 
by the gestalt of operation of the 1 st of this invention. 

[Drawing 4] It is the sequence diagram showing the flow of processing of the channel setup by the 

gestalt of operation of the 1st of this invention. 

[Drawing 5] An example of a channel setup table is shown. 

[Drawing 6] It is the sequence diagram showing the flow of processing of the channel setup discharge 
by the gestalt of operation of the 1st of this invention. 

[Drawing 7] It is the sequence diagram showing the flow of processing of the channel setup by the 

gestalt of operation of the 2nd of this invention. 

[Drawing 8] An example of a channel selection table is shown, 

[Drawing 9] An example of OLT channel selection information is shown. 

[Drawing 10] It is the sequence diagram showing the flow of the channel setup discharge processing by 
the gestalt of operation of the 2nd of this invention. 

[Drawing 11] It is the sequence diagram showing the flow of processing of the channel setup by the 
gestalt of operation of the 3rd of this invention. 

[Drawing 12] It is the sequence diagram showing the flow of the channel setup discharge processing by 
the gestalt of operation of the 3rd of this invention. 

[Drawing 13] It is the block diagram showing the conventional passive light network-system whole 

configuration. 

[Description of Notations] 

I Optical Rhine Terminal (OLT) 

II Switch 

12 Channel Setup Equipment 

13 21 PON interface device (PON -IF equipment) 
2a-2c Optical network terminal (ONT) 

22 ATM Multiplex / Demultiplexer 

23 User Interface Equipment (User IF Equipment) 
4a-4d Fiber link 
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[0026] ^7f 1 Hi. ^-h*xy-H5. ^-v 
*H-lfc£§SEl 2. J3i:tfPON- I F§iai 3fcgag 
SfVOvg,. PON- I Fggl 3li, -3r£>U-y^ 

*VC^6. X-(.yfl ltPON-I F3mi3k<D 
®. iiXXf, X4 1 fc^--**;Ub£iggl 2£co 

[0027] X4 Hi. 1f-t;.xy-K5*^tt 
IftSflif-v^c h l~c hnOS(tT-^<J5d^. 

T-^SrATM-b;H2^L. PON- I FUSl 3t 
X>f Hi, ONT2a~2c*> 

^PON- I Fmmi 3^LTSHl$tlT#tATM 
•fe^«7>r-^ (aaM--Sf-^*;l/^^^) Sr. AT 

^)*ca^UT, f-^^;H^ISi2t:-5-x. 

li, PON - I Fgfl 35r^LTONT2a-2ctC 

[00 28] f-A-^/H^lgl 2li, ONT2a-2 

c frbs-z. t>tih%m<mxhh ^ ^vm.'gm < ut 
m &£v+* *iv®%mmi am) tzmrf^x, 

1-r*)Uc h 1— c h n«Offi(ix-^^d*>. W£2tl 
tfl'^iOfiif-^fr'PON- I Fgfl 3t^ 

[0029] PON- I F^mi 3»i. X-f-yf-lli: 
<fcJ:tfONT2a~2d) kc05gT-^§<I$it&3tft 
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[0030] Itfc. PON-IF§£gl 3tt, 71/-A 

7r4 A»jy^4 djK>A7l3*l£7l'-ASrATlVHr 
rt't^JKLT, 7l^-Afc/&£ilSATM-fe:^£;*>f-7 

STM— 1 (Synchronous Transport Module Level 1) 
fcJt 6 155. 52»ps?>7 J^-A^ja^^ilS . 
[0031] ft7r 4^*11 >?4d#l*fc:J: 

Officii. £g@-?fc£g@?fcftc i +«Mfc7 r A io 
F^#S*&S«^fc:J:Di£5ai3*iSi§£fc:. PON 
- 1 FUMl 3tt. SfiLfc5K^^. jg€@?OKMX 

nth. 

[0032]BlCMoT, 3fcXT»Jy*3tt, OLT 
1 4»£*7 HA'»jy?4dH LT2<t$nT # 

Xh£fc«7*o-F^rXH ^Sfctifc:. ONT2 
a~2ci^#77>f Ayy;Ma~4 c$^LT-£*l 
-e#U@H13nT^«E«^?:3t7r>fAy^4dK^ 20 

[0033l:3fe7r4><y>74a~4dtt. OLT1 
j&»£ONT2a— 2cfc^pt<0(T')) fcONT2 
a~2cA»£OLTlfc|i?a>diO (iO) fc#P|-<7> 
*7r^A ( l*oft7r>f A) t«tO«Wt?*tTt J: 
nt. T0t±0i:*^5r53t7r>f/N'(2*^7r 
>[*> £lMMt$iiT.*». 

[00 34lPt8C:LT. #X7»J-r*3&. TOffl^ 
t»«)fc±DfflOk^i:<02ofcjL»)J!li£$*ctkJtv* 

umm-<r>i*0>%7T>('*z£')m$£ti-ct> 30 
jtK it, ^o*x7»i^^3tt. w-wcmm 

[0035]ONT2a~2c», -H&L7t4X» 
>7A a~4 c£*tl?iimmZtl&t k fct. flfcfr£ 
1 ifctt2£Ui<7)i-1fmW^?<lTV^. 
[0036] ONT2a~2ctt. OLTlft>&j£H$ 

ttiZftftth. ONT2a~2ctt. «f3E 40 

[0037] ONT2 a~2 c«fc tCHt«^#t 
5<VC. HTtti. ONT2a?rf^ttT. ONTO 

[00 38]@3tt. ONT2a<7)fBIB£IM£*^7- 
O-y^arfcS. ONT2a{±. PON-f y?7j-X 
( PON- 1 F£g) 2 1 . ATM£a/£S#» 
§^2 2. £&tFC. 2o<OJ— ^>f>^7i-X3 

(«T ■ jl-TI FS^j fc^5. ) 2 3tJilf245r 50 



fS£TV>&. J- — (P I FJIStt, @2T'Ji-fl|fcLT2 
-W**B*LT^S*«. ONT2a{cS^$fl^,j.- 
1fi6*&>0&# (-T^i5*>l ££(22£Ub) S»t&ii: 

[00 39] PON- I F§gg2 ltt, --fiZJtV y4 
A>J>74 aK&8£*l, flfcfr£ ATM£g/£S#J$ 
§S2 2fc«tt3*iTt*4. a-if I FSS2 3I4. - 

a TM^mxm^fsms 2 2 tmmz ti . 

^--ifJS* ( rjL— fSg*Aj k-ti. ) £.W£ZtLT 
J-—f I FHg24li. -*?rATM^it/^* 
#8t§tg2 2{cgi££*i. ffi-^rSri—fsg* ( r^-- ,f 

[0 04 0] PON- I F§£g2 Hi. @2K*-fOL 
TlcDPON-lF^gl3t-^tafigSri&L. 5t7r 

m3m22£5-l&tkt>£, ATM^fi/£ffi#g|g 
S2 2frt>5-Z. htl&WSiM^nATM&V £ 7 l^-A 
fctSWU jfll^fcLT^WOJyiJMa (OLT 

i ) &mt&. 

[004 1] ATM£fi/£fi#8t£Sg2 2te. PON 
- 1 FHM2 l*^;i£>*l.&ATM-fe/P££j§:#8 
(tfcfc^ATMHwWMttratl) t, j.-- figjfcAfc 

LfcATM-feyt-W^jSKtS. 
[0042] fcfcitf. ft**ch i , ch j. ch 
k. tJitXchm ( i , j , k, mlil—nWv^'ft^ 
<5>tt) £>4 f-fr^KOffiaT-^^'OLT 1 A»^PON 

- 1 fhs2 i zitLXATmm/zw.ftmmw2 2 

^chi£g£L, J.-1fJS*B*5^^chk^S 
^LTV^St^, ATM^S/^a^JSIgS2 2<i ( ^» 
**/Uc h i iJitfc hk<Offi«x-^^*S^LJtAT 
M-feyKD^S-SRLT. ffi<0?--r*/U7)ATM-fe/|/£& 

[ 0 0 4 3 ] * LT , ATM£fi/£ft#8gM2 2 
«, a^?$ilfcATM-fe;^. I F^M2 3*>J: 
l/24tfiWS. ±g0mi. JL— !TJS5feAt^ 
<±tltlSL—f I Fit2 3fcft^chi«ATM-lr 
^£5-;t. J--1f3g*Bt:^|?fU;J-— T I F«B2 
4 fcf-v^.;Pc h kcOATM-fe^Sr^i.^,. 

[0044] t*>^, JS*AfcJ;r/B*^t^4.;P 
c h i ?r|?^S^t:«, ATM^fi/^fi^^M 
2 2K, ft*^ch iWATM-fe:;NO^SS?L, jR 
^<^x— f I F^g2 3i>«ttf 2 4 izm ti-^^tUc h 
i^ATM-b^2:4-i.S^i:fc=5:l». i^r. 

-If I F^M23iJt«24iC«LT^^^^U0 
A TMt/^AT MZn/Zmffi^. 2 2 frhH-Z. t> 
tlh. 



( 
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[004 51-;*. ATM£S/£S#SgSS2 2ti. 
1004(>J ZOXo&mZftotiibt. ATM^a 

/£»#B£g2 2ii, B^£^-rs*\ jl— ?r i f 

§SS2 3te^24^4i.^SATM*;l,5r^S^ 
LTPON-I Fgg2 1 fcdi^-tS^Sat. PON- 
I F3IM21*»^^^il5ATM^^^S^SI (-t 
&i>^ATM-t;M»tefc:$ri>J) L, i— FJEfcAisitf ; 

ATM*/U7)^^S«LTJ--if I FgM2 3£fc«2 
4t:atfrt6£ffi#8&, ££>tffc:£*i£>?>£23tt>J: 

[oo4 7i^aatBJ:tf^s^«a»i, 

OI^B^IiSro^^ t fc: J: »)*8j£3 tiX t> <t I . 
[00481 Jt—ifIFftS23:b\J:tf24tt. ATM 

ua/^a»a^S2 2 fco^ea^i s^atm* 

JL-miEAfcitfBfctf^CSSg^Sx- 
1f3BfeAifct±BtfATM-b;l,?rgg(rr6JS*r*,& 

^-^iF3iS2 3t>j;i^24»i. -eii-rii. 

JL-^ f ^feAiJJ:W8f:«STATM-fe:^5r'etf>t^A 3 

p^^fcsg^sffiare&ssr^fcf. atm^ 
$■ i pr^ r- tzgmhftg&ttz, . 

[0049li5tt:. Zff>Xo%mgL£H-?&PON~/X 

[oo5oi@4ti. m<rm&r>jmizjiZ>i-**/i' 

-TONT2a$m Lxwmth. 

[00 5 1 1 JL- ^mA^fcliB (BIT f Aifcti 4< 
Bj £ r A (B) j t§tt. ) <KL-*f&, ***)\,c 
hi— chnO?^>&&?-r*/M fft^ch 
xj ) ^gg$r^*tS^«C, COgil^fc 

^M/gjefSSfcLT, Jt--if3S*A (B) 
ONT2afcgg«tS. .I<*?-r*A^Jg£3cfc:tt, 

[ 0 0 5 21 ONT2 atfXt-lf I FSS2 3ifctt2 
4 (JETF r 23ifcti24 j £ r 23(24)j bi£ 5C 
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-f. ) *\ J— ifJg^A (B) *^-v*;H££^:££ 
Sitt^fc Uf77Sl) . JL— if I Fgg2 3 (2 
4 ) «. dcOf-^^;U^^5rATM-fe;HcJ: 0 AT 
Mm/£S#g8SB2 2Ka}:>Jl-6„ :«ATM^ 
^-/^^XSS^-p^^8iH^ ( VC I : Virtual Ch 
annel Identifier) iZii, I«ATM-b;^OLTl© 
f-ir*;H££Hgl 2t)*ftrS^*^OBf^cOiSSif73!f>' 
(sUfl^JU.. ifc, ;<?)ATM-b;KO^.^o-H*p{c 

Six*. 

[0053] £<DATNUryWi. ATM^fi/^StfJB 
§gB22*>£>PON- I Fgg2 l^LTOLTlt 
i*ffi£:ft.S Ux ?TS2) . 
- [0054] ^*;l^f?££J^L*:ATM-fe;l, 
«, -e^^^aJOVC Ifc^T, OLT1C0PON 
- I FUMl 3t>ilXX>f -/fll £tf-LT^r*;l^ 

2(C^i.^S. 
[0055] ^*;Hi^gffl 2«. 

-Krt>*>, -f-v*iHftja6Sl2ii. 

«9t&JI#JSSS (ORgfg) (Xf77S3) . 

[005 6] @5«. f-r^M^JtUffil 2*Sfi3$-rS 

5&X-:7>Ui, ONT2a-2c*>'. 

ZmKL. ^if^tcft&LT^SA^-^-y^ 

[0057] Z<7)7—7frcr>m}}fiiZte, PONyXf 
AC^tt^fifcONT<o-|t&^tt£>ft. ^fiCfct, 
#ONT*5ft^c h l~ch neOVvfh^gftLT 

2tix\v&w**tonmxmme. "o" tfrnzzti 

Z. m5lZi^tmXtt, ONT2a«^<fc.i,^^ 
/Pchl?r. ONT2b(i^<fcfe^^ch2*i 
XVchit, ONT2cim<ktft^ch2 

[0 0 58] ONT2a-2c^<t{,lotJ:0 

5§s?LT^&oNTtm-^<. zmm<7)OHT\z 

i>. mmZtlX^Z. Ztlit. %X7Vv9 3i)K OL 
Tl*^<7)£ft^£, 3o<7)3t7r^A'jy^4a-4 
cfc:^«B (SS) -r&frt>X'bZ>. t:ti-lZ. 
c h l«ffi<=T-^*>'ONT2 afc:cr>*^?$ii.TV^ 

Sotioti), ^wffillT-^ii. 3tXT'J-/^3t: 
«k->T. ONT2bfcJ:tX2ciCt>ffi<i$ftTV^. 
[0059] i6S»S5fi[«. >I^^-r^g5gx-7';U 

Ofr^tti.. <:fci.{ff-^^c h xtH-+*/Uc h 1 



1 1 

Thl^tzH. ^*/l^ir-://Mci>Jt6chl 

vBcos-yvH&m "l" . "o" axxf "0" <r>wm 
wmtji. mmamn +o+o=i t&s. t 

S^J6£BO+ 1 + 1 = 1 ^-+*/Pc h nam 

[0060) mmsw&si&i *ht+r*A>*. 

k <. looONTtcJ: O^-CfcgflteftT^Sf- 

mtZtX-tzmZilX^ZttZh. 3fcf«Al 
flBtat&B*0-C&S?**JM£. Vv?*uDONTfc:{> 

Kg-f-^ttOLT 1 3K>ONTfc3Ht$*lTV*&V^ 

[ 0 0 6 1 1 B4 fcgoT. f"**/t^j£g3£#&ofc 
c h x0>ISS»8®M>l6g#O TfcS^fctt 
Ut?7*S4TNO) . t^khxti, ONT2 
a~2 cOV^CtSHiJiiT^v^^t ^3 
ClfcC&S. LfctfoT. r^OJ^t:. 
SI 2tt. f-v^chx05fi<lx-^^ONT2a~ 
2cfcS^tSJ:3t. X4?^-l lfcgjrr* (*r 
v7S 5 ) . dflfc: i 0 . +T*lVc h x(7)|Eif-^ 
«. ^-b'xy-F5*»<t», X4f+\ 1, PON- I 
F3SB13, 3C7r>f^»;>^4d. %X7»v?3, 
HiXfi&TAKyy? 4 a~4d£tf-LT. ONT2 

[00 6 2]>UrrJ-ll*>g5gft. *-<r**g££g 
12tt. ^*^chx#ONT2afc«*i}§ft$;ft£: 

T2a<^r^chx<^Htiese "1" £gJ£tS 

JUi. X7-r7S50>m£fit>tLZt>H\ 
[0063JSWC ****B&Bn 2tt. 

Tilfil£x4 „*1 ltiilfPON- 1 F3EB 

£4>LTONT2a (£Jtf2b. 2c)C2t®tS 
{Xtv7S7) . £0>a»kATM-fc/M38a$;ft. 

6. ^COATM-fe/KO^yrat^VC I «J. C1<»AT 

RHyW#ONT2a ( ATM£S/£S4H8£S2 2 

(H»as) ) ttthixtzi><vehhzkZ:*cm%<r) 

WfflffipQfflZtii. tit. >I ^ATM-fc;K7y^r n- 
%iiiXi>J*\ 

[0064] m 3*tW-r *H§&£JW3m. ON 
T2a«PON- 1 F§^2 1 5"frLTATM£ffi/£ 

a^s^22ts©?ti&. 

[0065IONT2 a^ATM^a/^S^^g 2 
2 (39»S> 14. ATBfHyK^^^^VC I fcjt 
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h. ZLX. ATM£fi/£fl#ai§|S2 2tt, if-v* 

^chxosfi^-^c^ss? (%m) trnhztiz (x 

T77S8) . SS?$fl^^^;l/chxc7)ffi<iT-^ 
<2, JL-if I Fgfi2 3 (24) Sr^LTJL— !fJg*A 
(B) fci*ft£ii£. 

[0066]-*, Xr y7S4lZ&^X. MuMWm 
M«* ! lT'W^a (Xf 77S4tYES) , f- 
10 ^^chxtf?Sltx-^(i. ^"CKOLTIA^ON 
T2a~2c{ciiHi5<iTV>S^tt=5r&. ^h*>, 
X4 Hi, ^-v^chxcOffi<ir— ^SrONT 
2a~2cfflfcj*fif £J:dfc!S£;x*i-o^„ Lfc# 
•>t. CKO^tc. ^-v^i^gSi 2»i, X-f-yf- 
1 l^^*???.!*:^. Xx /7'S6tJ«J:tfS70 

[0067 J SJ?LT^Sf-v*/K75iifiT-^ 

20 [0068J @6«. ^l«0H^^©»cJ:Sf-v^ 
^;I^S&a(04) cr»%£kmmz, ONT2a^M 

kixmwtz. 

[0069)ONT2a*5, JL- ifSgjfcA (B) 

5HB«»f-r*;kc h x^SHlT-^Ogft&Tg* 

-/7-Sll), o.-^IF§^23 (24) ii. Z<ryj- 
ATM-fe;K^>f o- FSkrtltt 

30 M-fcyMi. ATM^a/^«^S^M2 2*^PON- 
I F^2 l^LTOLTl(cSli$flS (Xf77' 

si 2) . zvrf-v*>i<m5&mmuzit, tmzmi 

[0070] f-A-^/HSSW^^^^^ATM 
-b/Wi. 0r^«OVC l(Cfi!->T, OLTltf)PON-I 
Fggl 3±>J:Vx>f -y^-i l^r^-LTf-v^g^ 
SI 2\iZ^-thtLh. f-^^l^^fil 2»i. ^--v^ 

f^m^fmm^iz^t tih+* ^imsvm^i^t^ 
40 m) <vimm£ "o" tzm&t& (xf?7s 1 4 ) . 

[0071 JU^T. f-^HS^ai2li, 
^W^rr-7^(r)Wmmm.t LX , +v c 

7S1 5) . Jtfcz.BT. B5fc*-mt1i. f-A-^l/c 
h 1 <7>Mffi{4 1 T3> 0 . ^-^^.^c h 2<?>&fffifci 2 

[007 2] ifcfc. ^^*A-^^B12«. ^ffil^- 
0T*S*-t-3^W^rS (Xf77S16) . 
WfiOXhh^^-Mi. t>iYL«0ONT(Cfej^R?ti. 
50 TW5tH***/l/C&5. -&ffrfi*«0WJ1-T'J>S^^ 



(8) 
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1 3 

Mi. ^<fcf,io<00NTt:j:0S«??*i-C^S^ 

[ 0 0 7 3 1 ^*4.c h x^&fH6* £ OTfc&^fc: 

**chx£§iRLTV^ve. ^r*/J^§IMl 2 
tt. X>f l<^^*/Pchxtf5gj££j)5|SH-£ 
(X-f-y7*S17) . £ilfc:J:»3. ft^chx«ffi 
©r-*«. X-f *^-l l*»^PON- I F£gl 3t 
aj^^tl-r, ONT2a~2cfc391$*l2: 

[0074J DtA^T. Vvf-fltfJONTCioTtg 
^il^V^+^^Wffifix-^tt. OLTj&w5>ONT 
(38BSfc&t\. diKCl 1 ). OLTli;ONT2a~ 

[00751-*. ^T7/S1 6fc*Stvrd3NfcP0 
t^V^fcti (Xf^rSl 6TNO) . ftOONT 

mo** **chx zmm ix v^s ^ t zw*?h . 

[0 0 7 61 Xr-r7Sl 7fiT>$«t<9&. itili. Xf 

r7S 1 6C*5WCNO?tf§£fc:tt. 

12tt. r***ngm£%m&t:ONT2atz£m 

■t& (xf?rsi8). 

[0077J^^f^)KB^T)ffiB<^)g<ift. ON 
T2aOATM£a/£»a«gg22 tt. 
f-+*rt'chx£>SR$#jtrS UT77S13) . 
frfc. ZOXy-rTS 1 3*>«itt, ^r*/IJfcaRI& 

[00781 &l<rm&fim££h****Wi 

%<wmtiXV+**jum&ima)9miA. oNT2a 

£WCJffiBU=&\ ONT2bfcJ:0 f 2c-Ct.HtJ®i 

[00791 .roldC:. *mtefiimtz£&t, 

XA?c h 1 ~c h n<rx?KT0>SST— ?#OLT 1 *> 
£ONT2a~2ct3£^*l6<7>Ttt&<. 

tdSHX, OLTli:ONT2a~2cfc<7)Swffl=^ 

[00801 2. &2(vm&>iBm 

OLT 1 4^^**C5^«iai^*ni«^ONT2 a 
-2c£g&thZki>X'%&. 
[0081 1 ^(^ftOW^tJiSPONyXxAW 



1 4 



*-tt>cOfcPtT'S)0. ONT2a~2c<?)M{,a3 

[00821 07JS. ^2*D|glfc<^!g£J:.5^--r;M, 
tm 3 t^-T O NT 2 a £0* t LXWlWt& . 

[00831 xmtenjmx'li., olti a*-* */MR 

10 -V*;l^8?x-:?VPtC:S-^vc. ONT2a-2ctf 
***^aHR«a***flHI (OT r OLT^r*;HlS 

mmm) wa»r* (xf7rs2i ) . 

[0084 1 08li, *<r*;HRjaa'l & 

K-f-^VHi. tt^khl~ch n<7)-en-r#l.* { V^ 
-mcOONTtCt,S5?$ixTV^V^t© (J>SONTtC 
J:9-Mf-+*/P#jgiR£;h.-Ct>. *<0&. -e<D?-v* 

20 tf. ) (CiiVvc. #^*/P£j6l99fcjifiRl.*:ONT£ 

[00851 f^-^ndHR?— TXrUswc . mm 
"i" 3WRffi$*iTv»*tB=«jB"r*oNT3fi*. 

<Cj*lB-fSf-ir^Hr«tJ»CSi>?L3tONTT-J>S. IS 
S« "1" tfreShTt***-* Itflfi 

"0- imMztix^&mttttt&oNTte, zam 

LTWSrV^k&S. Ummm^X "0" T&S* 
tv^^oNTfctgftSixTvvfr^-** 

30 

[00861 ms\Z^ty—r^<nmi, ++**c h 
1 *>% v^ft<oo N T t g# $ HX Wfr vvJt^CtJ V ^ 
T, ONT2am^ch 1 5rfi*Jfc:S!RL<:^fc 
**LTt^. ^8ltc LX, ^-v*^ch2*Jj:tXch 
ili. ONT2b*f«tttcSKL3tC:i:^LTUS. 
f+^Pchnli, Vv^cOONTkgJRLTVvfrVvI 

[00871 S9«. OLT^^;HaRtS«<0-«i& 

40 i-ch n<7>*n?ti£&mzmiiiLfzoNT(mfi<m 
a, ***pi>m&.7—-7t\'tzi5^xwifm "i" *ro 

<5L. V^ncOONTfctSK^fiTV^^^co 
ii (09T«f-r4-;Pc h n<7)ffl) ONT<^gq 
^fcLTJRO^V^fi (fcfci.tfNu 1 lti)*£fS|ft 

[0 0881 ZOO LTff* tVgSmmte, ATM-fe 
;KO^>fo-HatK:*Stt$tl., ONT2a~2cKlSI[i 
50 d^ATM-b/Pfyv /^ScOVC I fctt. Z<T> 
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ATM-fc/l^ONT2a~2ctf)#ATM£a/£tt# fi#Sti|g22tt. ^*/Pg£^c£OLT KO^ll 

ftx-?£j-- if3Sg*At:JiltTJ— f3g*B{ciW 

[0089JB7fcMoT, ONT2a»ATM$l/ 

£»iMS§^22 (®»3)tt, OLTl*»^2M$tl [0095]— Jr. f-v*A-c h x#l vfft.<0ONTlC 
SOLT^*/P§iRfifl§£rta5<^tl§^ (¥»ffM iSt^/vO^^- (■*-**>*** h xcoffl 

^v-Kfa^f) fclttgU «*:3rOLT^r i>'Nul l «T'*>6i§^) fcli (Xf 77S24T'N 

*rtdSiRffi##g(I£ii6.ri:fc:, ifcfc&^v*/!daR o) , ATM^m/£fi#gtg-g2 2Ji, ^i<^)H^co 
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